Abstract-The rapid global deployment of electronic business (e-business) and information systems has required managers to make decisions that seek to balance technical factors with strategic business goals. This research utilizes the analytic network process (ANP) to provide insight into optimum-seeking decision processes by managers, as investments are made to utilize e-commerce technologies. The nonlinear network approach of ANP was used to study the "systems with feedback" where the e-commerce strategy may both dominate and be dominated, directly and indirectly, by the business-level strategy. This study analyzes e-business decisions in organizations, based on management heuristics and perceptions of expected contributions of e-commerce strategies, as well as the business-level strategies. The ANP research methodology process is employed since it is well suited for the study of a multi-attribute decision problem to explore qualitative and quantitative preferences of top managers in independent, nondiversified firms involved in e-business. ANP is used to model decision complexities involved in integrating e-commerce innovation into the overall strategic planning of firms. Optimal e-business strategies are chosen by using systems-with-feedback, where interdependencies between four virtual e-commerce domains and two generic business level strategies are explored. This study obtained significant results and identified several important avenues for further research. Implications for theory and research are discussed.
true economic benefits of information technology (IT) and determining the accurate accounting of IT returns. This research addresses the measurement of linkages between strategic business goals and e-commerce strategy, chosen by managers, for e-business decisions using the analytic network process (ANP).
An ANP was selected for three reasons. First, ANP is a system for the analysis, synthesis, and justification of complex decisions such as those characterized by interdependencies between the e-commerce-level and business-level strategies in this study. Second, ANP has the capability to model nonlinear relationships between the elements being considered in a decision, such as feedback and dependencies among problem elements. Third, ANP was chosen from a variety of multiple criteria decision making methods due to its suitability for group decisionmaking, since it allows one to focus on objectives rather than on alternatives, and offers numerous benefits as a synthesizing mechanism in group decisions [4] , [10] .
This research investigated the following two research questions.
1) Given the stage of e-commerce adoption by an organization when deciding on an optimal e-business strategy, is differentiation considered to be a more important strategy than cost leadership or vice versa? 2) Given the stage of e-commerce adoption by an organization, with respect to the differentiation strategy, are innovation-based, marketing-based, and response-time based differentiation strategies equally important in making optimal e-business decisions? ANP provides a method for conceptualizing and identifying a combination of qualitative and quantitative variables for evaluating e-business strategies comprising e-commerce level and business-level strategies. An integrated matrix is provided for evaluating various qualitative and quantitative criteria of ecommerce strategy and business strategy, e.g., speed to market a product/service, and task-technology fit. Linkage matrices are effective tools for depicting relationships between e-commerce strategy and business strategy. This linking process can stimulate management discussion of the value of strategic alignment between e-commerce and business strategy for e-business, by considering tangible (e.g., cost analysis and savings) and intangible (e.g., customer satisfaction) benefits and the cause-andeffect relationship between IT and the achievement of strategic business goals. ANP assigns weights to metrics in the model to enhance the assessment of the relative importance of key factors involved in the decision. An additional in-depth analysis of these factors, based on data obtained from a survey questionnaire and structured interviews, provides insight into multiattribute preference theory, as applied to the strategic evaluation of e-business decisions. The nonlinear network approach of ANP was used to study the "systems with feedback," where the e-commerce strategy may both dominate and be dominated, directly and indirectly, by the business-level strategy.
II. SYNTHESIS OF BUSINESS-LEVEL STRATEGY
In conducting a meta-analysis of strategy research [22] , [26] , [30] , [42] , Miller [30] found four broad categories of variables or dimensions with which to classify business-level competitive strategies. These four dimensions of strategic content are differentiation, cost-leadership, focus, and asset parsimony/intensity. Differentiation seeks to create a product and/or service that is perceived by customers as unique (e.g., Cross Pen or Rolls Royce autos). Porter's strategy of cost leadership requires firms to become the lowest cost producers in an industry, and effort is devoted to cost control so that above-average returns can be obtained even with low prices (e.g., Southwest Airlines or Walmart).
The focus strategy refers to the variety of customers, their geographic range and the number of products [for example, Microsoft (MS) and its horizontal software applications targeted at the office applications market such as MS Office]. The focus strategy "rests on the premise that the firm is . . . able to serve its narrow strategic target market more effectively or efficiently than competitors who are competing more broadly. As a result, the firm achieves either differentiation by meeting the needs of the particular target more effectively, lowering costs of serving this target, or both" [30] . Finally, asset parsimony refers to the scantiness of assets per unit output [22] . This approach is used by differentiators in organizations that must be flexible and responsive to market demands. In contrast, asset intensity is used by cost leaders operating in stable environments, since asset intensity can provide for greater efficiency. However, winners in the e-business arena such as eBay and CharlesSchwab (schwab.com) have widely varying balance sheets, overhead structures, cost of capital, incremental margins, and a premium price in the marketplace. In other words, winners compete from a radically different position of economic strength.
Porter [34] writes that the risks associated with differentiation are different from those of focus. Differentiation implies industry-wide competition, while focus concerns marketsegment competition. However, since e-business efforts may span more than one segment, the data in this study was collected from a variety of industries.
In the context of e-business, asset parsimony/intensity is not an appropriate strategy, since hardware/software assets are relatively inexpensive in comparison to other assets such as building, plant, and automobiles. Moreover, network-centric computing and client-server computing have driven hardware acquisition costs downward substantially in comparison to legacy-based systems. On the other hand, it could be argued that any service firm/s (e.g., government agency, banking) that only exist as an e-business may have most of their accounting assets in hardware and/or software. However, in view of model manageability, data collection, brevity, and simplification considerations, focus and asset parsimony/intensity were not included as independent Dimensions of the differentiation and cost leadership strategies included in this study were selected based on the assumption of correlated elements or variables. Published empirical taxonomies, including Hambrick [16] , [17] , Miller and Friesen [30] , MacMillan and Hambrick [25] , Dess and Davis [9] , and Dess and Miller [10] , show that many of the variables and dimensions (Table I) are correlated. These strategic variables are used in the first step of ANP model construction and problem structuring (discussed in the overview of the research framework that follows).
Since comparisons of multiple pairs of items are required by ANP modeling, the relative importance of two generic businesslevel strategies (i.e., cost leadership and differentiation) and the three dimensions of differentiation (innovation, marketing, and response time) are explored in this study.
III. DECISION SUPPORT USING ANP
ANP, a generalization of the analytic hierarchy process (AHP), is a decision analysis methodology that employs a set of axioms to develop a hierarchy of attribute values, based on the relative values obtained from pair-wise comparisons of attributes [23] , [43] . The advantage of ANP over AHP for multicriteria decision making is the allowance for interdependence between levels. Concepts of systems with feedback are employed extended to demonstrate how to study inner and outer dependence with feedback. Inner dependence is the interdependence within a component in combination with feedback between components, and outer dependence is defined as the dependence between components in processes with feedback capabilities. For example, when deciding how closely or loosely to integrate the e-business initiatives of an organization that has traditional operations, a decision maker can determine the optimal e-business strategy by choosing between various e-business business model alternatives [i.e., such as a spin-off (e.g., Barnesandnoble.com), a strategic partnership (e.g., Rite Aid and Drugstore.com), a joint venture (e.g., KBkids.com), or an in-house division (e.g., OfficeDepot.com)]. This process can be illustrated by modeling the interdependence and feedback between the e-commerce strategy and the business-level strategy that results from the strategic alignment needed between business and technology decisions. The issues of alignment relevant to e-business (illustrated in Fig. 1 ) are between technology and strategy.
Balance between strategy and technology is achieved when an organization uses technology to differentiate its products and/or services, as well as provide a high level of integrated service to customers. Alignment between technology and organizational processes requires the redefinition of processes affected by ebusiness. This alignment could be achieved through the use of technology to redesign the process to reduce cost and minimize errors associated with the process, while also increasing the level of service.
IV. RESEARCH FRAMEWORK
A systematic framework for the identification and classification of e-commerce strategy using Internet information, communication, distribution, or transaction channels is illustrated in Fig. 2 [1] , [2] . These relationships correlate closely with the diffusion of e-commerce in terms of waves/phases.
The virtual information space (VIS) presents new channels for economic agents to display and access-related company product and services information (e.g., marketing and advertising). The virtual communication space (VCS) includes strategies aimed at monitoring and influencing business-related communications between economic agents operating on the Internet (e.g., negotiations between potential and existing customers partners, government agencies, and competitors). The virtual distribution space (VDS) provides new channels for economic agents to distribute products and services (e.g., software). Lastly, the virtual transaction space (VTS) provides strategies for economic agents with which to initiate and execute businessto-business (B2B) or business-to-customer (B2C) transactions, such as orders and payments.
A. ANP Model
Saaty [43] , [44] developed the ANP for multiattribute decision structuring and decision analysis. ANP allows a set of complex issues (factors) that have an impact on an overall objective to be compared with the importance of each issue (factor) relative to its impact on the solution of the problem. ANP models a decision-making framework that assumes a unidirectional hierarchical relationship among decision levels. ANP has the following basic steps.
1) Development of a decision hierarchy. The top element of the hierarchy (apex) is the overall goal for the decision model. (In this case, "Determine Optimal E-business Strategy.") 2) The hierarchy decomposes to a more specific attribute until a level of manageable decision criteria is met. The hierarchy is a type of system where one group of entities influences another set of entities. 
V. RESEARCH METHODOLOGY

A. Nature of the Study
This research uses the ANP methodology to describe and measure (with the intent of refining the traditional metrics used for decision making) the analogical reasoning involved in making optimal e-business decisions. Data collection was conducted as a live, Web-based survey for respondents with Internet access. In addition, offline, hard copy questionnaires were used by respondents who either did not have access to the Internet or preferred to complete the survey form offline, utilizing a multiitem survey instrument for data and subjective knowledge collection.
Exploratory and descriptive surveys can help to identify concepts and the basis for measurement and are very appropriate for the early stages of the research [14] . For these reasons, this paper employed a survey methodology for data collection. The methodology employed in this paper is based on the general system theory and the contingency theory. General system theory (GST) emphasizes the importance of holism and views an organization as a goal-seeking, adaptive open system. Contingency theories have been widely used in research on organization behavior, design, performance, planning, and management strategy. Contingency theory views an organizational outcome as the result of a fit or match between two or more factors [48] . The underlying premise is that there is no general solution that is appropriate for all organizations. GST is applied in this paper by having a systemic decision process for selecting the optimal e-business strategy that it considers the capabilities and contributions made by each alternative to the overall vision and mission of an organization. Contingency theory is applied in this study by allowing flexibility in reaching judgments in response to the external and internal environmental factors encountered by the decision maker.
B. Research Design
A cross-sectional survey research design was used in this study. Since previous studies have shown that information systems (IS) and business executives do not necessarily think alike [39] , both technical and executive groups (i.e., Information Systems Managers, Chief Information Officers (CIO's), Web
Administrators as well as Chief Executive Officers (CEOs), Chief Financial officers (CFOs), and Vice Presidents) were sampled in this research. Linkages between business and ecommerce strategy (as illustrated in Fig. 3 by the two-way arrows) tie each of the four virtual domains of e-commerce strategy to business-level strategies. These arrows depict the pairings of four virtual domains of e-commerce technology with each of the subcategories of the business strategies at the corporate level. This focus is necessary, since business units in different organizations can exhibit varying levels of linkages, making an overall single measure for an organization inappropriate [39] , [40] .
Organizations actively involved in e-business were selected randomly from the Internet Commerce Directory and the Dallas/ Fort Worth E-Commerce Forum's member directory. The following criteria were employed in selecting the sample. 1) A firm must be an independent business (with or without multiple business units), rather than a subsidiary, a division of another firm, or a unit of a conglomerate. This criterion ensures that the top management team members' decision rules and the firm's strategy and structure are not influenced by those of a parent firm, thus assuming firm autonomy [7] . 2) A firm must be limited to a single industry [40] , as indicated by one four-digit standard industrial classification (SIC) code, which helps to ensure that the responses of executives focus only on the environment and strategy of the primary business, rather than the potential multiple strategies and environments associated with diversified firms. The closest match was found in the Dun's Regional Business Directory, with SIC code 7379-99 for firms offering computer-related services and SIC code 7375-02 for firms offering information retrieval services. Thus, the second criterion had to be relaxed in some cases to ensure adequate sample size, but only where it was clear that the firm participated in two four-digit SICs considered to be in the same industry. 3) Firms in the sample must apply e-commerce technology within one or more functional business area(s) (as opposed to being in the planning stage of e-commerce technology adoption), including (but not limited to) customer service and support, sales and marketing, administration, distribution, and research and development.
C. Data Collection Procedures
A participation solicitation letter providing a general description of the nature and importance of the study and the Universal Resource Locator (URL) for the website that hosts the live Webbased survey was e-mailed to the attention of a member of the Top Management Team (TMT) (i.e., CEO, CFO, VP) of companies that met the aforementioned three criteria. Individuals were selected based on the TMT member listed in the Internet Commerce directory and D/FW E-commerce Forum Directory. This TMT member was asked to enlist participation of other TMT members and technical managers in their organization, such as web administrators, CIO's, and IS managers. The letter asked that individuals responsible for making strategic decisions pertaining to e-business either visit the Web site to complete the survey, respond to an e-mail that included the questionnaire, or ask for a hardcopy of the survey with which to respond. Confidentiality of individual responses was assured and maintained, and an executive summary of study was provided to the respondents.
In the survey that was administered in the late 1990s, respondents were asked to make pairwise comparison of alternatives with regard to the parent node/control variable, one level above the level in the hierarchy being considered. Firm-specific questions were designed to elicit executive perceptions of each investment in e-commerce technology by the firm. Follow-up phone calls and e-mails (with URL address reminders and/or questionnaires by e-mail) were necessary to increase the number of completed questionnaires.
D. Instrument Validation
To ensure consistency and reliability, standard definitions of all business/technical terms (e.g., VIS, VCS) used in the survey were provided prior to each instance that referred to the term in the questionnaire on the World Wide Web (WWW), as well as on every page of the hard copy format. To confirm clarity and appropriateness of the ANP tool and the questionnaire, a pilot study was conducted using one firm that had initiated, adopted, and implemented e-commerce for its daily operations, and a group of advanced MBA students. The pilot study responses were not included in the final study. Minor clarifications in the survey were made based on pilot study results. Internal consistency and measurement reliability of the items were verified by computing the Cronbach's alpha [32] . Items with low interitem correlations were deleted from the study.
VI. DATA ANALYSIS
The overall objective of the ANP model, presented in Fig. 3 , is to determine an optimal e-business strategy. This application addresses two specific questions: 1) Given the stage of e-commerce adoption by an organization, when deciding on an optimal e-business strategy, is differentiation considered to be a more important strategy than cost leadership or vice versa? 2) Given the stage of e-commerce adoption by an organization, with respect to the differentiation strategy, are innovationbased, marketing-based, and response-time-based differentiation strategies equally important in making optimal e-business decisions? The ANP model, presented in Fig. 3 , is illustrated by the following three steps that depict its theoretical framework [26] , [27] , [44] and provide an integrated perspective of the data analysis needed in this decision process.
Step 1: Matrices of paired comparisons of interdependent component levels. Once the ANP model is specified, a decision maker compares two components at a time sequentially with respect to an upper level control criterion. For example, a respondent is asked to choose one of two items in a pair as being more important, e.g., either cost leadership strategy or differentiation strategy is selected as being relatively more important with respect to the optimal e-business strategy. These comparisons indicate the extent of impact that the two generic business level strategies being compared have on each domain of e-commerce expansion in the e-commerce strategy. Repeated paired choices enable the determination of the optimal strategic alignment of business strategy with the virtual dimensions of e-commerce technologies. Paired comparison matrices for the four virtual domains provide a summary basis for deciding on e-commerce expansion. A nine-point ratio measurement scale, developed by Saaty [44] , was used to make the comparisons because, in many cases, an ordinal/verbal scale, rather than a linear interval/quantitative scale, is used to make comparisons and is incorporated as a ratio scale.
As ANP was employed to capture choices, alternatives being considered were compared with respect to the sub criteria/criteria included in the lowest level of the hierarchy. Global weights were determined for each of the alternatives within each subcriterion. The global weights, summed over the subcriteria, were then used to determine the relative ranking of alternatives. The alternative with the highest global sum of weights is the most desirable alternative. In focusing on decisions, tactical as well as strategic tradeoffs are made among multiple competing objectives. This basic approach is based on preference/ utility theory and includes use of subjective probabilities [22] , [36] , [38] .
In scoring a paired choice in ANP, a reciprocal value is assigned automatically to the reverse comparison within the matrix. The local priority vector w (defined as the eVector), which is the weighted average of each attribute, is computed as the unique solution to
where λ max is the largest eigenvalue of matrix A. Next, to aggregate over normalized columns, each element in a column is divided by the sum of the column elements. After summing the elements in each row of the resultant matrix, each quotient is divided by the number of elements n in each respective row. Mathematically, the relationship is expressed by
where w i weighted priority for component i; J index number of columns (components); I index number of rows (components). Table II illustrates the business strategy pairwise comparison matrix for the VIS. With respect to the e-commerce strategy development, how much more important is business-level strategy factor in row I as compared to another business-level strategy factor in column J? (1/9 means that I is very less important than J; 9 indicates I is very much more important than J; 1 means equal.) Decision makers were asked, "In terms of Virtual Information Space, how much more important is cost leadership than differentiation?" Table II shows that cost leadership is viewed as being more important, as reflected by a weighting of 4.941 (the average of all the respondents) versus 0.202, and weighted priorities for this matrix of normalized weightings are shown in the column labeled eigenvectors (eVector). Note that since the values are normalized, the sum of the eVector column is equal to one.
The procedure detailed before was repeated to develop a matrix for the remaining three virtual spaces, VCS, VDS, and VTS, wherein the eVector of local priority weights for the relative impact of the e-commerce expansion strategy are calculated for a business strategy. The results form matrices A and B that are re- quired for each level of the hierarchy considered in relation to the parent/control node (i.e., innovation-based/marketingbased/response-time-based differentiation considered with respect to differentiation strategy). Matrix A (Table III) summarizes the weighted priorities of the four virtual domains of e-commerce technology for e-commerce strategy. Table III is constructed for VIS, VCS, VDS, and VTS, respectively, and the weighted priorities for each of the four strategy relationship matrices. The geometric mean is used to average a sample multiindustry and multifunctional group preference, without obscuring the differences of individual opinions. Table III also indicates that a low-cost leadership business level strategy is preferred over the differentiation strategy in all four domains of e-commerce strategy. Table IV shows matrix B that summarizes average pairwise comparisons between the four domains of the e-commerce strategy in terms of the business-level strategies of cost leadership and differentiation.
Step 2: Formulation of the supermatrix. The supermatrix, shown in Fig. 4 , compiles the submatrices of sets of relationships between two levels (i.e., the four domains of the ecommerce strategy and the business-level strategy) in the ANP model illustrated in Fig. 3. Fig. 4 illustrates the network model of supermatrix relationships. This supermatrix enables the resolution of the effects of interdependence that exist between the elements of the system. Interdependence, shown in Fig. 3 , is between the four domains of the e-commerce strategy and the business level strategy, as indicated by the two-way arrows. Resolution of the effects of interdependence that exist between the elements of the system is enabled by considering: 1) independence from succeeding components; 2) interdependence among components; and 3) interdependence between levels of components [44] . Since the interdependencies of a level of components on itself (represented by matrices C and D in Fig. 4) are not considered to be significant, a value of zero is assigned.
The next step with the supermatrix evaluation is to determine the final relative importance of weights of each of the alternatives. To complete this step and help guarantee convergence, the columns of the supermatrix must be "column stochastic." That is, the weights of each column for the supermatrix need to sum to 1. This was completed in the calculation of the eVector in each pairwise comparison matrix.
The 6 × 6 supermatrix M for the optimal technical strategic mix problem, shown in Table V , is formed by combining the two compiled matrices A and B.
According to Saaty [44] , [45] , to reach convergence of the interdependent relationships between the two levels being compared, it is necessary to raise the supermatrix to the power 2k + 1, where k is an arbitrary large number. These "long-term" stable weighted values are used for further analysis. For convergence to a final set of weights, we raised the normalized (column stochastic) supermatrix to a large power until stabilization of the weights occurs. For our example, convergence occurred when the supermatrix was raised to the 32nd power. Table VI is the converged supermatrix for k = 32.
Step 3: Selection of the Best Alternative. The "desirability index" for an alternative i(D i ) determines the best alternative and is illustrated in Table VII . It is computed by
where W 1 relative importance weight of the e-commerce strategy; W 2 relative importance weight for business level strategy; W 3 relative importance weight of the innovation strategy.
The results obtained by using the ANP model indicate that the innovation-based differentiation dominates (weighting = 0.5487) other strategies, such as marketing-based differentiation (0.188) and response-time-based differentiation (0.0667). The best choice for the e-business strategist/decision is to select the alternative with the largest desirability index over alternatives with smaller weights. The total number of alternatives can vary by type of industry, type of product/service, size of business, and/or competitive priorities. The choice of the best alternative that evaluates the business-level strategy with dependence and feedback to the desired level of implementation in the four domains of e-commerce strategy (i.e., VIS, VCS, VDS, and VTS) leads to the optimal e-business decision. The findings are discussed in the following section.
VII. RESULTS AND DISCUSSION
A. Respondent Profile
Two follow-up electronic mailings/phone calls were made approximately two and four weeks after the date of initial electronic mailings/mailings. The results are summarized in Table VIII .
Possible nonresponse bias was evaluated for all responding firms by using Dun's Regional Business Directory [11] and the Internet Commerce Directory [20] . Comparisons (using chisquare tests) between respondents and non-respondents were made for each industry. No significant relationships were found, thus indicating no apparent industry specific nonresponse bias. As a further test for nonresponse bias, the surveys received were grouped into two "waves" based on the date returned, with later respondents serving as a surrogate for nonrespondents [3] . The first wave included those surveys received within two weeks of the initial mail/e-mail (i.e., before the follow-up e-mail/phonecalls could have been received and acted on) and the second wave included those received after the follow-up by e-mail/phonecalls made about two and four weeks from the date of the initial TABLE VII  DESIRABILITY INDEX OF THE THREE DIFFERENTIATION STRATEGIES   TABLE VIII  RESULTS OF SOLICITATION mail/e-mail. Using this approach, it was possible to determine whether the later respondents differed significantly from earlier respondents on such demographic variables as experience, industry category, and the respondent's number of levels from the CEO of the organization. Using nonparametric statistical tests (e.g., Mann-Whitney and Kruskal-Wallis), there was no discernible difference between the two waves on any of the aforementioned variables. While the earlier tests cannot guarantee the absence of nonresponse bias, the results suggest that the respondents are representative of the population surveyed.
Approximately 39% of respondents indicated "other" as their organization type. This reporting suggests that future research questionnaires should have additional categories for organization type that accommodate horizontal, vertical, and hybrid (i.e., "clicks and mortar") organizations, such as professional services, utilities, and health care among others.
Approximately 60% of respondents were IS executives and 40% were non-IS business executives. This result indicated a good mix of individuals who are qualified to respond to ques- tions concerning e-commerce level strategy and business-level strategy. Job titles consistent with business planners and IS executives confirmed that approximately 70% of respondents were at the director level or higher. Titles such as CIO, Executive VP, Senior VP, General Manager, IS Director, Web Administrator, and Senior Manager were reported by respondents who were one level below the CEO. It is conceivable that in a small/startup organization, the General Manager/IS Director/Web Administrator may be one level from the CEO due to a relatively small number of employees in the organization. Table IX summarizes the executive level of the respondents.
The study sample was taken from for-profit enterprises involved in e-business, of which approximately 20% reported a business-to-consumer/retail model, while 72% reported a B2B model, and 8% reported an enterprise network (i.e., intranet) model. These findings are consistent with a prediction by Forrester Research that most of the e-business activity in the next five years will be in the B2B domain. While the business-toconsumer sector is projected to grow to only $108 billion by 2003 in USA, B2B is projected to reach $1 trillion by 2003 in USA. With the addition of non-U.S. Internet commerce, ebusiness is predicted to generate revenue of over $6.8 trillion in 2004 [35] . This research also demonstrates that e-business is becoming critical in three interrelated dimensions evaluated in the survey instrument: B2B interactions, business-to-consumer interactions, and the internal organizational functioning/Intranet dimension. ANP was used in this study to enable participants to understand, discuss, and evaluate all paired choices in a structured manner, before identifying and selecting the optimal ebusiness option. For example, organizations in the manufacturing industry included contract manufacturers, such as Solectron and Flextronics that receive outsourced manufacturing contracts from Motorola and Cisco among other companies. The reported revenues of randomly selected firms ranged widely from less than $100 million to more than $1 billion annually. The survey frame consisted of 1250 firms, and usable responses were received from 154 firms, representing a 12.32% overall response rate.
It is interesting to note that about half of the respondents reported that their e-commerce group (which was defined in the cover letter sent with the questionnaire, as the task force/new organization that includes cross-functional resources/individuals from one or more than one department that were responsible for e-commerce initiatives within their organization) was funded independently and empowered locally to make e-business decisions. Another aspect of the study explored changes in organizational structure to accommodate e-commerce initiatives, as illustrated in Table X .
From a strategic management perspective, it is important that the e-commerce group maintains strong linkages with other corporate functions and manages intermediaries involved in the transaction/communication.
The main intent of organizational e-commerce endeavors reported by respondents is shown in Table XI .
More than a third of respondents reported that the results that their company had been able to measure include steadily increasing traffic on company websites, higher percentage of business partners online, more satisfied customers, sales leads, streamlined business processes, and better collaboration with business partners. Higher revenue, higher profits, lower costs, and increased market share were not reported by respondents, indicating that the respondent's organization's had not been able to measure these results. These factors suggest that, although financial return is considered to be the best metric for measuring results, service quality and customer satisfaction are important intangible measures. Customer service ranks among the top objectives of companies implementing e-commerce, where demographic profiles of customers are captured and account information is analyzed. Toyota, for example, uses an Intranet to help sales personnel gain access to data that track the purchasing habits of new car buyers. The National Endowment for AIDS Research employs an extranet to support a virtual organization by having one full-time employee that works with 45 "virtual" volunteers to do all organization fund raising. Tables XII and XIII list organizational commitment to e-commerce and its actions to prepare for e-commerce, respectively, which serve as measures of organizational efforts to prepare for e-commerce initiatives.
Rapidly changing markets in many industries require techniques that expedite decision making, but this shift tends to make the managerial tasks of forecasting, planning, and organization rushed and erratic. Fast-cycle decision making is not just about making decisions more quickly-it is a rethinking of the decision-making model, where managerial intuition, such as the strategic weights placed by decision makers in ANP when making the paired comparisons, replaces extensive analysis as the main driver of decisions. Today's wired world is well suited to fast-cycle decision making, since time is saved by linking many managers to each other by using e-mail, the Internet, and information-sharing software to merge their knowledge bases. The methodology demonstrated in this study can improve a manager's ability to act more quickly and wisely.
This study found that interactive applications, particularly those that streamline the supply chain through database access and inventory management, are found in the second, third, and fourth phases of implementation (i.e., VCS, VDS, VTS, respectively), and are reported as producing a greater number of results (such as increased market share, higher revenue, more satisfied customers) than do applications in the first phase of implementation that merely publishes information (VIS). The study also found that support from top management team is critical to the success of an e-business strategy. This support was demonstrated in its strongest form by the creation of a new organization design that included cross-functional resources to accommodate e-business initiatives. The value of e-commerce remains difficult to quantify, as explained by one respondent on a follow-up interview who stated that, "although e-commerce has cut paper costs and the Intranet has reduced the volume of e-mail traffic, the percentage of ROI is a nonissue. Rather, the view is that e-business is either helping their firm or it isn't. The outcome is viewed as an attribute and not as a measured value." One CIO reported that the results he has been able to measure from the Web and related technologies have not only been more profitable business opportunities for his company, but e-commerce has also created more job opportunities for CIOs and other IS executives who are being targeted by small Internet startup companies to become CEOs of these e-commerce companies. Finally, revenue generation estimates are largely subjective projections for e-commerce applications that have not yet earned a profit. With costs, value and applications being so variable, comparing the relative merits of projects can become extremely difficult.
B. Limitations of the Study
Before discussing the implications of this study, it is appropriate to mention its limitations. First, this study relied on selfreported information concerning paired comparisons related to business and e-commerce strategy, and there were no intra-or interconsistency tests. These factors raise the prospect of a possible subjective bias. Second, this study was conducted as a cross-sectional design. A longitudinal study may show different results as the decision maker's criteria and priorities may change over a period of time. Thus, our conclusions must be interpreted with some caution.
The ability to generalize study findings across geographical and organizational boundaries is limited by the composition of the study sample. Also, this study focused on a selected subset of qualitative and quantitative factors in lieu of an exhaustive list, because it was simpler for respondents to complete and return the survey questionnaires in a short period of time. Of course, optimal decisions are contextual based on a particular organization. Finally, the physical aspect/logistics of order delivery and order fulfillment of nondigitizable products were beyond the scope of this research.
C. Implications for Practice
The comprehensive strategic justification methodology used in this research can be of significant value to decision makers when applied to technologies whose acquisition can have strategic implications for the enterprise. This methodology can help managers evaluate the strategic value of each virtual space benefit of e-commerce for their organization. More important, participation by employees, customers, and suppliers in this collaborative process is vital to the success of every e-business. As demonstrated in this research, the actual process of deciding on e-business model includes using heuristics. The results of this study can help managers to recognize that, in general, a low-cost leadership business level strategy is preferred over the differentiation strategy in all four domains of e-commerce strategy. Also, innovation-based differentiation is more important when considering the optimal e-business decision than are marketing-based differentiation and response-time-based differentiation.
The conceptualization of the four virtual phases of ecommerce (Fig. 2 ) and interdependence with business-level strategy (Fig. 3) can be used by managers as a communication tool to better understand and promote consensus regarding the appropriate role of e-commerce in their firms. It is important to be mindful that, in reality, all e-business decisions are based on expectations and subjective projections. For example, such success depends on factors such as the ability of the company to acquire target market in the future, size of the market in the future, future cost to acquire a customer, future cost to support a customer, future value of revenue from a new customer, and future value of a repeat customer. Therefore, any assessment and valuation model will inevitably include subjective components. Nonetheless, it is critical to that decisions be made with the best available data and judgment, for survival into the next generation of e-business will always involve some degree of risk and uncertainty.
D. Implications for Future Research
This cross-sectional survey research provides a snapshot of practices or views, at a point in time, from which inferences can be made about extant relationships. While this research methodology enables the description of real-world situations in the e-business domain, more variables and alternatives remain to be studied for making valid generalizations. Since, good measures of qualitative and/or intangible benefits can take years to develop, future research may adapt/extend the ANP model used in this research to address new and better questions related to issues such as improving performance in customer acquisition costs or customer retention efforts, and thereby, increase value postacquisition. The results of this study can enhance the understanding of the relationship between the benefits organizations seek to gain from incorporating information technology capabilities into strategic decisions. ANP methodology can be used to explore the right mix of e-business and traditional business methods and/or the right mix of skills in the organization that would be needed to capitalize on e-business.
Since business models and strategies in e-business are either evolving ad hoc or are being refined by planned innovation, the use of ANP in a longitudinal study could be explored to capture decision-making complexity more completely. ANP can also be employed to help identify disconnects or incompleteness of information exchange between e-commerce technology specialists and business strategists.
Future research could compare alternative e-business decision modeling techniques, such as process tracing analysis versus ANP to evaluate the effectiveness of the two methodologies and validate the results. As a weighted additive linear modeling technique, ANP focuses on statistical techniques to identify underlying functional relationships, while process tracing focuses on the cognitive processes that underlie judgments. Our literature search did not produce any prior published research that compared a compositional technique, such as AHP or ANP, with process tracing methods.
Finally, although this research focuses on the organization level and encompassed all e-commerce technologies in addition to electronic data interchange (EDI), future studies can add new perspectives when conducted from different levels of analysis. For example, the levels of analysis for the scope of assessments of EDI investments identified by Kambil [21] are the single organization, the dyad (the supplier-buyer relationship), and the network. Two additional levels of analysis, suggested by Hoogeweegen and Wagenaar [18] , are the supply-chain level and the industry-segment level. This may help bridge the gap between the theory and practice of e-business.
VIII. CONCLUSION
As industries are reshaped and the nature of competition changes, deciding on an e-business model and strategy to act upon it is a vital starting point for firms that recognize the need to rethink the strategic fundamentals of their business. The major conclusions of the study are that: 1) product differentiation is preferred as a strategy by managers over cost leadership and 2) among differentiation strategies, innovation-based differentiation is preferred over marketing and time-based differentiation. This study shows how to integrate diverse, yet complementary, literature streams to conceptualize a process for e-commerce decision-making. Given the complexity inherent in making the optimal e-business decision, the study analyzes decision rules employed by executive decision makers to determine the optimal mix of technology and strategy for making e-business investments. Numerous strategies and options are available to a decision maker, and the optimal e-business decision may change as the internal and external environments of an organization change.
The results highlight optimal e-business decision making using ANP methodology for unstructured problems that incorporate interrelated technology and business factors/attributes. Since e-business strategy selection is an infrastructure issue and not a technological problem, business design should be used as the starting point for reexamining the fundamental assumptions of how to do businesses. This concept is implicit in the ANP model. Organizations must rethink internal business processes, how customers are approached, and the development of a corporate culture that embraces the Internet. The unique value proposition of an e-business is embedded in the speed and agility gained by establishing a business model that leverages its existing asset base with an integrated approach to business and technology decisions.
Finally, and perhaps most importantly, this study suggests that strategic decision-making research should be expanded to provide a more incisive examination of individual judgments of strategic decision makers. Descriptive research that examines processes, outcomes, and the results of other studies that have addressed process-outcome and outcome-performance relationships have advanced general understanding of strategic decision making. However, executive decision-making focused on the integration of business strategy with the capabilities of e-commerce technologies remains, although relatively unexplored, the essence and determinant of the future of e-commerce deployment and use. [47] . Consistent with the management literature on organizational failure, factors that contributed to the collapse of dot.com firms were either internal (e.g., poor strategic planning, inexperienced management, inactive board of directors) or external (e.g., lack of available resources and marketplace competition) [41] . The bubble burst just because their share prices had been bid up to irrational and unsustainable levels. Spending $2.2 million dollars (or 25% of Epidemic.com's venture capital spending) on one 30 s television advertisement during the Super Bowl may create brand recognition, but it does not ensure that paying customers will visit a company's site, especially since long-term loyal customers come to a Web site from affiliate links, search engines, or personal recommendations. Going public before a company has a sound underlying cost and revenue model or relying on venture capitalists to assist a firm strapped for cash is irresponsible and unfair to investors. Surveying the wreckage of the dot-com marketplace meltdown of 2001, it is easy to overlook the persistence and rapid growth of e-business throughout the U.S. economy. While many dot-com firms, including Beyond.com, Boo.com, DrKoop.com, eRegister.com, Garden.com, Furniture.com, Kozmo.com, Pets.com, and Webvan failed, the use of the Internet as an essential business tool continued to grow dramatically. Today, legacy firms represent the future of e-business and understanding e-business from their perspective gives a clearer picture of how e-business will develop in the future. The online grocers represent a clear example. The pure-plays Homegrocer and Webvan received enormous media attention and heavy investment from venture capitalists. Today, both are out of business, while traditional British grocer Tesco has emerged as the most successful grocer online [33] .
Companies must now rediscover the principles that governed businesses prior to the e-commerce era [24] . This boom and bust raises some natural questions: what were the reasons for the accentuated swings in growth rates, and, more importantly, what do those reasons portend for the future of IT investment? Much of the increase in IT investment in the late 1990s appears to be attributable to falling prices of IT goods, which, in turn, is largely attributable to technological change. However, IT investment was much higher in 1999 and 2000 than a model would predict. Another reason for the high growth rates in IT investment was that expectations were too high, especially in two sectors of the economy, telecommunications services and the dot-com sector [12] . Dot-coms must be rebuilt and transformed to face the new economy: not only must they devise innovative e-strategies, but they must also restructure around new business models.
From 2000 to 2002, painful as failures are, at least they can point out some valuable lessons to the e-business companies, and let them know that they need new strategies to do business. Zhang and Gai [50] explored the essence of e-business strategy and found that e-business offers important advantages over its predecessor, and the Internet enables the integration of the value chain and entire value systems. Aligning value drivers such as revenue, cost, customer service, time to market, agility, fulfillment time, and market reach to achieve competitive advantage could serve as the analytical framework for e-business.
With respect to perceived importance of e-strategies, Lai and Wong [24] found that, in the post dot com bust era, the most important was a policy-related strategy adopted by both e-commerce and non-e-commerce companies to streamline and rebuild a robust Internet business model. This finding is not surprising, as many e-commerce companies had been criticized for having business plans that were too aggressive, with too much emphasis on market capitalization. The higher survival rate of B2B companies, as compared to B2C companies, has provided solid evidence for the significance of a good business model. In the heyday of e-commerce, most B2C companies were new and lacked profit foundations. Also, customers were unfamiliar with these models, and hence, had unclear expectation levels. Although the strategy to rebuild a robust Internet business model has not been as widely implemented as had been anticipated, it has had a significant influence on company performance.
To determine the effectiveness of all e-strategies, data on the extent of their implementation was regressed with e-commerce company performance data for a correlation analysis. Only six e-strategies-spending control, trusted infrastructure establishment, B2B evolution, business model selection, growth control, and strategic alliances-were significant. It is interesting to note that of the six performance-contributing estrategies, all savings-related e-strategies were critical. During the e-commerce heyday, most e-commerce companies were condemned for being too hasty and for expanding too rapidly, which resulted in capacity and resources being stretched to the limit. Such uncontrolled and unplanned expansion sped up burn rates, which eventually put many e-commerce companies out of business. Hence, the control of such spending and growth will improve e-commerce performance.
Electronic business should be part of the overall corporate strategy and be integrated into core business processes. Hooshang et al., [19] found that dissatisfaction with e-business could stem from problems in one or more of the following areas:
1) planning and design of e-business model; 2) hardware and software security; 3) integration of e-business applications with internal information systems and business partners; 4) telecommunications network and protocols; 5) Web page design and navigation. Although the strategy to rebuild a robust Internet business model has not been as widely implemented as had been anticipated, it has had a significant influence on company performance. For companies that have replaced their speculative business models with models that are clearly expressed in terms of direction and revenue (e.g., to a more reliable B2B domain), their financial performances have subsequently improved. Lai and Wong performed a moderated regression analysis to evaluate the moderating effect of business type on strategy-performance relationship, and found that the business type has a significant moderating effect on e-strategy for company performance, which means that there must be a fit between business type and e-strategy type for a company to optimize its performance [24] . The Pearson correlation analysis performed by Lai and Wong found that strategies affected e-commerce companies more significantly than non-e-commerce companies [24] . Of the two e-commerce business types, B2B companies benefited from all, but the marketing-related e-strategies that specified offline strength and evolution to the B2B domain were inapplicable to these B2B companies. Besides many B2B companies in Hong Kong provide general services to set up e-commerce infrastructure and maintain Web sites for other companies, and are still far from building their brand names and/or finding their market niches. B2C companies, in contrast, could only benefit from cost-savings-related strategies since the burst of the dotcom bubble forced B2C companies to focus more on savingsrelated issues, thus giving rise to the influence of savings-related e-strategies on performance. Further, Lai and Wong's statistical evaluation suggested that savings-related strategies were the most effective for the B2B and B2C companies, whereas marketing-related strategies were only effective for the non-ecommerce companies [24] .
Finally, the value of e-commerce strategy is also found in Thompson et al.,'s study that derived a comprehensive list of inhibitors from an extensive review of the literature, pretested with senior IT executives, and analyzed data from 249 firms using factor analysis to yield the underlying structural dimensions of inhibitors impacting the deployment of Web-based B2B ecommerce [46] . The results suggest that key inhibitors in B2B deployment are the lack of top management support, unresolved technical issues, the lack of e-commerce strategy, and the difficulties in cost-benefit assessment of e-commerce investments. Now, we need to focus on what does work so that we can help managers build stronger companies in the future using information and knowledge as the currency of e-business as much as or more than physical assets. Strategies such as channel enhancement, value chain integration, industry transformation, convergence, and their impact on organizations, people, process, and technology can be assessed and evaluated using the ANP model presented in this paper to think about ongoing e-business value to the organization beyond traditional organizational boundaries. mous reviewers for their constructive comments, who helped in enhancing the quality of this manuscript.
